La 


JA due 


1/299 792 458 کے‎ c£ ے جو دہ ووم س اک‎ GU ال راس ة كل‎ na سل‎ LL ررق‎ OEE n 
- (17^ CGPM, 1983( ے‎ WE Ute bids 


كلو گرام UI teg Kilogram‏ اکا ہے Aat eue‏ ےک کیت کے مادک سے "care,‏ 


-1901) 


A (s) (Second) XS‏ ٭ (Ground State) DE. 14 API nf. 얼 ^| (Caesium - 133) 133 f‏ رو ( 04 5 لول 
(Hyperfine Levels)‏ هل ( UE‏ كدر (Transition)‏ مطالنقت i (Readiation) CALs a,‏ 9192631770 
اددار CGPM, 1967) < ££ (Period) 356 (Periods)‏ طاوں۔ 


ايمبير (A) (Ampere)‏ ار Ps‏ وش c‏ اکر وو bu UU‏ اور بل نظرانراز 0620 T7‏ تراش (Circular‏ 
Cross-section)‏ کے دو میم متورزی User‏ کے درمیان 0002 2b‏ اور وه Ux 20 SY‏ اک دوسرے سے 1 LK‏ 
ا حل jung‏ وہ ان Ul Ud»‏ درمیان 3 ag m‏ سے وہ 107 x‏ وش فى CGPM, 1967) QUA‏ 9( - 


p Qc dt ہے‎ dfi 7 (Thermodynamic Temperature) درج ارت‎ 0022 POr :(K) (Kelvin) o کیلو‎ 
طاوں_‎ CGPM; 1967( کے كيإلى درج ار تک 1/273.16 سرت‎ (triple Point) 


(ous کی‎ (Elementary Entities) uc iut ue ur 19-3 مول ایک نظا مکی‎ : (mol) (Mole) مول‎ 
Sue LUI مول‎ ence dou یں ایٹو ںکی‎ eu o. ے0129‎ (Carbon -12)12- - ىكاربن‎ e مول‎ 
ا یری یادوس رےذرات باه‎ Ut وک‎ eut he Rey دشاح تکرنالازکی کی‎ f 

زرا تکاکو یفص B o‏ ں (1971 cepa,‏ 147)۔ 


540x £ سے‎ (Luminous Intensity) ل شرت‎ Cty ‘Um مول مت‎ e L کے ال و سد‎ Su (Cd) (Candela) کینڈیلا‎ 
اشعا 11 شرت‎ d Un c Qui. 2260 Co?! (Monochromatic) سل مو و كرو ميك‎ (Frequency) AE J ZA 10 12 
- (16^ CGPM, 1979) ے‎ (WattPerSteradian) بن‎ 4 1b ل 1/683 داٹ‎ © J1: (Radiant Intensity) 


Ce pte Ut e "Ut i AU dro بل او رل‎ P ان ای‎ » Va) 
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ضر 11 





عضر 

(Actinium) 1 
(Aluminium) منم‎ | 
(Americium) eA 
(Antimony) él e 
(Argon) آ رن‎ 
(Arsenic) won 
(Astatine) of ایا ٹا‎ 


(Berium)f* 
(Berkelium) 20 
(Beryllium) e yd 
(Bismuth) a^ 
(Bohrium) 2 
(Boron) ور نع‎ 
(Bromine) 0004 
(Cadmium) كلسم‎ 
(Caesium) 2 4 

(Calcium) 2 ㆍ 

(Californium) يل نتم‎ 
(Carbon) دك‎ 3 
(Cerium) É یر‎ 
(Chlorine) کلور ,إن‎ 
(Chromium) fot 
(Cobalt) JL 
(Copper) 4 3 
(Curium) od 
(Dubnium) É 0 
(Dysprosium) 2 70) 
(Einsteinium) ام‎ by 7 
(Erbium) 9 1 
(Europium) Ey 





(Fluoprine) 






(Francium) 

(Gadolinium) 
(Gallium) “ثم‎ 

(Germanium) ex 


گول سا (Gola)‏ 


(Hafnium) E 
(Gassium e 
(Helium) anl 


(Holmium) وم‎ 
(Hydrogen) رک‎ 시 
(indium) انم‎ 
(lodine) of 327 
(iridium) Al 
(Iron) آم )لد‎ 


(Krypton) o£ 
(Lanthanium) و‎ 
(Lawrencium) کم‎ U 


(Lead) یڑا‎ 
(Lithium) £ 5 


— 
(Magnesium) (* > 2 
(Manganese) لیر‎ 


(Meitnium) gt 
(Mendelivium) ین ڈوم‎ 





عاص ان mora‏ 


علامت 

89 Ac 
13 Al 
95 Am 
51 Sb 
18 Ar 
33 As 

85 At 
56 Ba 
97 Bk 
4 Be 
83 Bi 
107 Bh 
5 B 
35 Br 
48 Cd 
55 Cs 
20 Ca 
98 Cf 
6 6 
58 Ce 
17 cl 
24 Cr 
27 Co 
29 Cu 
96 Cm 
105 Db 
66 Dy 
99 Es 
68 Er 
63 Eu 
100 Fm 
9 F 
87 Fr 
64 Gd 
31 Ga 
32 Ge 
79 Au 
72 Hf 
108 Hs 
2 He 
67 Ho 
1 H 
49 In 
53 I 
7T Ir 
26 Fe 
36 Kr 
57 La 
103 Lr 
82 Pb 
3 Li 
71 Lu 
12 Mg 
25 Mn 
109 Mt 
101 Md 


n 
عرد‎ (SI 


g mor ! d 
227.03 
26.98 
(243) 
121.75 
39.95 
74.92 
210 
137.34 
(247) 
9.01 
208.98 
(264) 
10.81 
79.91 
112.40 
132.91 
40.08 
251.08 
12.01 
140.12 
35.45 
52.00 
58.93 
63.54 
247.07 
(263) 
162.50 
(252) 
167.26 
151.96 
(257.10) 
19.00 
(223) 
157.25 
69.72 
72.61 
196.97 
178.49 
(269) 
4.00 
164.93 
1.0079 
114.82 
126.90 
192.2 
55.85 
83.80 
138.91 
(262.1) 
207.19 
6.94 
174.96 
24.31 
54.94 
(268) 
258.10 








عضر 
(Mercury) sip‏ 
(Molybdenum) “4!‏ 
(Neodymium) pn M‏ 
ون (Neon)‏ 
(Neptunium) F‏ 
(Nickel) É‏ 
(Niobium) fe‏ 
(Nitrogen) û 지아‏ 
و تلم (Nobelium;‏ 
(Osmium) ^ T‏ 
T‏ “أن (Oxygen)‏ 
(Palladium) f As‏ 
فا فورل (Phosphorous)‏ 
(Platinum) ۶ e‏ 
(Plutonium) 27.‏ 
(Polonium) fly‏ 
ty‏ اک (Potassium)‏ 


^ 


(Promethium) N^ 
(Protactinium) ee 
(Radium) 2 
(Redon) ردان‎ 





(Rhenium) 
(Rhodium) روز‎ 
(Rbidium) يولي ڈگ‎ 
(Ruthenium) rd رو‎ 








Prascodymium) d 
EA 


علامت 


K 
Pr 
Pm 
Pa 
Ra 
Rn 
Re 
Rh 
Rb 
Ru 


Rf (Rutherfordium) ^ Dy 


(Samarium) f TAA 
(Scandium) کیک‎ J 
(Seaborgium) لغم‎ (12 
(Selenium) عدم‎ 
(Silicon) لوك‎ 
(Silver) JA b L سلو‎ 
(Sodium) $s 
(Strontium) É yl 
(Sulphar) Gut [pe 
(Tantalum) ps 
(Technetium) یک“‎ 
(Tellurium) (és 
(Terbium) E 
(Thallium) مغ‎ 
(Therium) ور‎ 
(Thulium) ep 
(Tin) ej 
(Titanium) (~ i di 
(Tungsten) ن‎ 
(Ununbium)(S أن‎ 
(Ununnilium) f 0 أن‎ 


(Unununium) f ! digg 


(Uranium) ex 
(Vanadium) ^ jz 
(Xenon) زی أو ان‎ 

(Ytterbium) ^ 72 
(Yttrium) É y? 

(Zing) زک‎ 
(Zirconium) 20 


Sm 
Sc 
Sg 
Se 

Si 
Ag 
Na 

Sr 

5 
Ta 
Tc 
Te 
Tb 
TI 


Hg 


مك Ss ¢ (Paranthesis)‏ مول 2000 باک مو ed‏ »لک ضفخ رسب -enje‏ 


80 
42 
60 
10 
93 
28 
41 


102 
76 


46 
15 
78 
94 
84 
19 
59 
61 
91 
88 
86 
75 
45 
37 
44 
104 
62 
21 
106 
34 
14 
47 
11 
38 
16 
73 
43 
52 
65 
81 
90 
69 
50 
22 
74 
112 
110 
111 
92 
23 
54 
70 
39 
30 
40 


por. 


4 mor edh 
200.59 
95.94 
144.24 
20.18 
(237.05) 
58.71 
92.91 
14.0067 
(259) 
190.2 
16.00 
106.4 
30.97 
195.09 
(244) 
210 
39.10 
140.91 
(145) 
231.04 
(226) 
(222) 
186.2 
102.91 
85.47 
101.07 
(261) 
150.35 
44.96 
(266) 
78.96 
28.08 
107.87 
22.99 
87.62 
32.06 
180.95 
(98.91) 
127.60 
158.92 
204.37 
232.04 
168.93 
118.69 
47.88 
183.85 
(277) 
(269) 
(272) 
238.03 
50.94 
131.30 
173.04 
88.91 
65.37 
91.22 








Fa 


III Pa 





(Specific and Molar Heat كيش‎ QUU وی اور مور‎ ng پر یھ اشیا‎ $b اور ایک فضا‎ 298 K -A 


Capacities of Some Substance at 298 K and one Atmospheric Pressure) 


(Substance) a 


(Air) 

(Water, Liquid) ان‎ à 
(Ammonia, Gas) £e اموي‎ 
(Hydrogen Chloride) 00204! 
(Hydrogen Bromide) X وبا‎ ou 

(Ammonia, Liquid) a / اموي‎ 

(Ethyl Alcohol, Liquid) E JA i f urs 
(Ethylene Glycol, Liq) d Uf 1 لین گا‎ ۳ 
(Water, Solid) پا یو‎ 

(Carbon Tetra Chloride, Liquid) ce / us K 031 
(Chlorofluoro Carbon) (CCLF,) ~ od 
(Ozone) او ول‎ 

(Neon) ون‎ 

(Chlorine) c كلوز‎ 

(Bromine) UY. 

(Iron) لو‎ 

(Cpper) كي‎ 

(Aluminium) £t 

(Gold) عونا‎ 

(Graphite) کٹ‎ wt 


Je iw Je dvd 


(Molar Heat (Specific Heat 

Capacity Capacity) 
(J/mol) (J/g) 

20.8 0.720 

75.4 4.184 

35.1 2.06 

29.1 0.797 

29.1 0.360 

79.9 4.70 

113.16 2.46 

152.52 2.42 

37.08 2.06 

132.59 0.861 

72.35 0.5980 

39.2 0.817 

20.7 1.03 

33.8 0.477 

75.6 0.473 

25.1 0.460 

24.7 0.385 

24.35 0.902 

25.2 0.128 

8.65 0.720 
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(Molar Heat Capacities for Some Gases, J /mol bir Si DEFA -B 


Gas 
*(Monatomic) T: ۱ L 
(Helium) e 
(Orgon) wt 
(Iodine) إن‎ 347 
(Mercury) "Ju 
t(Diatomic) ls» 
(Hydrogen) Ux 
(Oxygen) T 
(Nitrogen) c^: t 
(Hydrogen Chloride) LÁ uA 
(Carbon Monoxide) 00204 6 
t(Triatomic) T. سرا‎ 
(Nitrous Oxide)” fu, 026 
(Carbon Dioxide) “ut l5 UJ) É 
t(Polyatomic) T: كرا‎ 
(Ethane) ut ٦ 


0 


p 


20.9 


20.8 


20.9 


20.8 


28.6 
29.1 
29.0 
29.6 


29.0 


39.0 


37.5 


53.2 


C 


v 


12.8 


12.5 


12.6 


12.5 


20.2 
20.8 
20.7 
21.0 


21.0 


30.5 


29.0 


44.6 


- (Translational Kinetic Energy Only) OCIS رک‎ di 


C, - €, 


8.28 
8.33 
8.37 


8.33 


8.33 
8.33 
8.30 
8.60 


8.00 


8.50 


8.50 


8.60 


- (Rotational Energy) à نوا‎ 100 (Vibrational) 0 We (Translational) d I t 


C,/C, 
1.63 
1.66 
1.66 


1.66 


1.41 
1.39 
1.40 
1.39 


1.41 


1.28 


1.29 























ma 


مقرار 


(Quantity) 
(Acceleration of Gravity) G VA Ts 
4 b 
G2 Ei 1220) MeL اش‎ 
(Atomic Mass unit, 1/12 the Mass of 
?C Constant 
(Avogadro Constant) 1/3 الووگ‎ 
(Bohar Radius) 20202 
(Boltzmann Constant) ^J P 
(Charge to c edil Gal UNE 
Mass Ratio of Electron) 
(Electronic Charge) Gb bx 1 لیران‎ | 


(Electron Rest mass) m مان ول‎ | 


(Faraday Constant) مستل‎ 2 


(Gas Constant) Ai^ ut 


بی ستل 


Ue 
(Symbol) 


amu 


e/m 


UE مروت اکا‎ 
(Traditional 
Units) 
980.6 cm/s 
1.6606 x 10?* g 


6.022 x10? 

زراث فى مول 

(Particles/mol) 

0.52918 À 

5.2918 x 10? cm 

1.3807 x 1075 

erg/K 

1.7588 0۴ 
coulomb/g 

1.60219 x 10? 

coulomb 

4.8033 x 10? esu 
9.10952 x10” g 

0.00054859 u 

96,487 

coulombs/eq 

23.06 kcal/volt. eq 


0.8206 L atm 





mol K 
cal 


mol K 


1.987 





kPa dm? 


Ut Fist 
(SI Units) 


9.806 m/s 

1.6606 x 10” kg 
6.022 x 10” 
particles/mol 
5.2918 x 10" m 
1.3807 x 10? J/K 


1.7588 x 10" C/kg 


1.60219 x 10? C 


9.10952 x10?! kg 
96,487 C/mole 


96,487 J/V.mol e 


8.3145 
mol K 


8.3145 J/mol.K 
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V. (Molar Volume) (STP) 2 

m, (Neutron Rest Mass) "f ول‎ 이 ~ 
h (Planck Constant) مسقل‎ L 

m, (Proton Rest Mass) di ول‎ 이 
مم‎ 1 b 

R, (Rybderg Constant) رڈ رہ سئلہ‎ 


c (Speed of Light, ina رثار‎ L زی‎ uk z 


Vacuum) 


2.303 R = 4.576 cal/mol K = 19.15 J/mol K 


22.710981 L/mol 


1.67495 x 10?* g 
1.008665 u 
6.6262 x 10” ergs 
1.6726 x10% g 
1.007277 u 
3.289 x 10 
cycles/s 
2.1799 x 10" erg 
2.9979 x10? cm/s 
(186,281 


miles/second) 


22.710981x10? 
m?/mol 
22.710981 
dm?/mol 


1.67495 x 10°” kg 


6.6262 x 10? ول‎ 
1.6726 x10” kg 


1.0974 x 107 m^? 


2.1799 x 10? J 


2.9979 x 10? m/s 


123.1416 


e= 2.71828 2.303 RT (at 25°C) = 1364 cal/mol = 5709 J/mol 


In X = 2.303 log X 











ve 
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EA‏ برل اجزاۓ ضر 


کییت اوروز نک اکا یال 

2541 - 453.59 كرام 

4511 =453.59 كرام -0.45359 وكرام 
1 كلوكرام -1000 كرام =2.205 ياو 

1 كرام -10 5 ىكرام 100 تن كرام -1000 ٹیگرام 
1 كرام :10۳ x‏ 16.022 ليت اکا ul‏ 
1 اش x10? dle d‏ 1.6606 كرام 
1 1000-4 كورام -2205 يو 
ھی عام ال 

1 کارت = 0.9463 لٹ 

LTS 1.056- 1 


0.001- A P لعب‎ 1000 - A کعب ڈیی‎ 1-1 


کب مل 
PR s 1- Aa‏ مم x10? -Ao.001-‏ 1.056 
LS‏ 


1 کب فك -28.316 d‏ -29.902 كوآرث =7.475 
2 


『 


dti‏ ماما کال 

Sit x 1جول-107‎ 

o1‏ کیال یلوری = 4.184 چول =’10 x‏ 4.184 ارک 
PEPN-24129 x 10?-‏ 
eI 2.612 x 10%=‏ 

1 ارگ =107 x‏ 1 جول-*10 x‏ 2.3901 كيلورى 

1 ان وولف = 1029 x‏ 1.6022 جول 


2 
11.6022 x 10 = 
96.487 kJ/ molt = 


1 لش ویر = 24.217 یلوری 
J£ 101.32 =‏ 


x 10°=‏ 1.0132 ارت 
4 - 4 
1 شار ا6 = 1055.06 Jz‏ 
x 5‏ 1.05506 الیگ 


Wut 252.2 


000 عام اكا UE‏ 

1 ار 2.54 DART‏ ورست ) 

1 مل -5280 نت 1.6092 گرم 

1 كز -وهاق- مه 1و0 مز 

1 مر = 100 کل مر 6139.37 = 3.281 نك - 
1.094 كز 

f 1‏ -1000 - 1094 7 -0.6215 ل 

AG 002 AF 1.0 x 10% ,اس رام‎ 


x 10?2/ 1.0 x 10™=‏ 3.937 & 
E‏ اورديا کی عام اكائيان 
1 فضا ديا -ياده سك 760 مر 
x10‏ 3 )کل 


5 0 ينظ ل PG‏ 
A‏ = 7 يكل 
الو = nA‏ مر 


Ju 


lkg/ms? = 1N/m? 


ON) = 1 kg m/s is9 *‏ نین Seed‏ دوقوت ELIZ 77083: 8 IT‏ را مکی کو 1 eth be aye‏ 
٭٭ رار تك دو مقددار جو ای کگرام يإلى درج ارت 14.5٥6‏ سے 15.550 کک -ekod LÀ bx‏ 
0 نو کی یک دوس رکی اكائيال پی زره میں اوراے 1025 but 6.022 x‏ بی دوسرکی اک بول سح eU e‏ 
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VLA 


QU 77 298K‏ اعراووغار 


(Inorganic Substances) اش‎ bv ا‎ 74 


SIM SF Que 


AG?/ (KJ mol) S°/(J K“ mol?) 
0 283 
—481.2 -321.7 
-1582.3 50.92 
-628.8 110.67 
147.75 232.78 
-301.2 337.80 
-334.29 401.94 
0 35.1 
-168.6 163.6 
-648.41 -162.8 
0 62.8 
—560.77 9.6 
—525.1 70.42 
-1137.6 112.1 
-1088.59 -47.3 


quiu 


AJT?/ (kJ mol) 


— 524.7 

-1675.7 

-1276 
-704.2 


145.11 
-313.8 
-394.34 


-169.0 
-888.14 


0 
—537.64 
-553.5 

-1216.3 
-1214.78 


ایلومینیم 
Al(s)‏ 


Al**(aq) 
ALO,(s) 
AI(OH),(s) 
AICI,(s) 


utn‏ می 
SbH,(g)‏ 
SbCI,(g)‏ 
SbCI.(g)‏ 


آرسينك 
As(s)‏ 
As,S.(s)‏ 


AsO; (aq) 


بھریم 

Ba(s) 
Ba**(aq) 
BaO(s) 
BaCoO,(s) 
BaCO,(aq) 


m 
S°/(J K' mol?) 


5.86 
53.97 
254.12 


152.23 
245.46 
175.02 
82.4 
198.70 
292.53 


41.42 
154.88 
-53.1 

39.75 

83.39 
-74.5 

92.9 

88.7 

-110.0 

68.87 
-80.8 
104.6 

59.8 
130 

69.96 

56.5 
106.7 
-33.1 


تی ل یکس توان 


AG?/ (kJ mol) 


-1193.7 
-1120.3 


3.11 
82.40 
-103.96 
-53.45 
-229.43 


0 
144.3 
-553458 
-604.03 
-898.49 
-868.07 
-1128.8 
-1127.8 
-1081.39 
-1167.3 


1111.15 
-748.1 
-816.0 
-663.6 
-64.9 
-477.4 
-1321.79 
-1298.10 


SUP‏ یھ بی 


AJH?/ (kJ mol") 


-1272.8 
-1137.0 


30.91 
111.88 
-121.55 
-36.40 
-255.60 


0 

178.2 
-542.83 
-635.09 
-986.09 
-1002.82 
-1206.92 

-1207eL 
-1219.97 

-1219.6 


1208.09 
-795.8 
- ۹1 
-682.8 
-59.8 
-482.4 
-1434.11 
-1452.10 


257 


بورون 
B(s)‏ 
B,O,(s)‏ 
BF,(g)‏ 


برومین 
Br,(l)‏ 
Br,(g)‏ 
Br(g)‏ 
Br (aq)‏ 
HBr(g)‏ 
BrF,(g)‏ 


9 


Ca(s) 

Ca(g) 

Ca**(aq) 

CaO(s) 
Ca(OH),(s) 
Ca(OH),(aq) 
CaCO,(s), +4 A 
CaCO,(s), 4% UT 
CaCO,(aq) 
CaF,(s) 

CaF,(aq) 

CaCl, (s) 
CaCl,(aq) 
CaBr,(s) 

CaC,(s) 

CaS(s) 

CaSO, (s) 
CaSO,(aq) 


28 


SIM SE dua 


AG?/ (kJ mol) S°/(J K>“ mol?) 


스 duse 


AJH?/ (kJ mol") 


0 5.740 
2.900 2.377 
671.26 158.10 
-137.17 197.67 
-394.36 213.74 
-527.81 -56.9 
-65.21 216.40 
65.27 151.34 
124.7 201.78 
124.97 112.84 
0 72.0 
-672.0 -205 
-503.8 -301 
0 223.07 
105.68 165.20 
-131.23 56.5 
-95.30 186.91 
-131.23 56.5 
0 33.15 
49.98 40.6 
65.49 -99.6 
-146.0 93.14 
-129.7 42.63 
-661.8 109 
-1879.7 300.4 


**كاربن 

C(s), گر دنا نك‎ 0 
C(s), tz 1.895 
C(g) 716.68 
CO(g) -110.53 
CO2(g) -393.51 
CO? (aq) -677.14 
CCL() -135.44 
0520) 89.70 
HCN(g) 135.1 
HCN(l) 108.87 
سیریم‎ 

Ce(s) 0 
Ce?'(aq) —696.2 
Ce^'(aq) -537.2 
کلورین‎ 

이.) 0 
Cl(g) 121.68 
CI (aq) -167.16 
HCl(g) -92.31 
HCl(aq) -167.16 
كاير‎ 

Cu(s) 0 
Cu'(aq) 71.67 
Cu**(aq) 64.77 
Cu,O(aq) -168.6 
CuO(s) -157.3 
CuSO,(s) -771.36 
CuSO,.5H,O(s) -2279.7 


m 


S?^/(J K^? mol?) 


144.96 
198.34 
75.94 


202.78 
-13.8 
173.78 
-13.8 


130.68 
114.71 


69.91 
188.83 
109.6 
143.9 


116.14 
260.69 
111.3 

206.59 


27.28 
-137.7 
-315.9 

146.4 

87.40 

60.29 


52.93 


تی ل یکس SII‏ 


AG^/ (KJ mol") 


-234.54 
-243.44 


-278.79 
-273.2 
-278.79 


203.25 


-237.13 
-228.57 
-12035 
-134.03 


19.33 
-51.57 
1.70 


-78.90 
-4.7 
-1015.4 
-742.2 
-100.4 
6.9 
-166.9 


dust 
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수 

A,H°/ (KJ mol) 
ڈیوٹیریم‎ 
D,(g) 0 
D,O(g) -249.20 
D,O(l) -294.60 
فلورین‎ 
F,(g) 0 
F (aq) -332.63 
HF(g) -271.1 
HF(aq) -332.63 
(ڈیوٹیریم بھی دیکهی) ھائڈروحن‎ 
H,(g) 0 
H(g) 217.97 
H'(aq) 0 
H,O(l) -285.83 
H,O(g) -241.82 
H,O,(I) -187.78 
H;O;(aq) -191.17 
آیوڈین‎ 
L(s) 0 
L(g) 62.44 
I (aq) -55.19 
HI(g) 26.48 
021 
Fe(s) 0 
Fe^'(aq) -89.1 
Fe?'(aq) -48.5 
Fe,O,(s), "T -1118.4 
Fe,O,(s), 47 ws" -824.2 
FeS(s,a) —100.0 
FeS(aq) — 
FeS,(s) -178.2 
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- 
qu 


S?^/(J K^? mol?) 


64.81 

10.5 

68.6 
148.57 
161.5 
175.3 


32.68 
148.65 
138.1 

26.94 

65.7 
117.2 


76.02 
174.96 

70.29 
192.5 


191.61 
210.76 
219.85 
240.06 
304.29 
155.60 
146.4 

146.4 

192.45 


TT 


AG?/ (KJ mol") 


-24.43 
-217.33 
-813.14 
-261.92 
-232.34 


113.10 
-454.8 
-569.43 

-1012.1 
-503.8 


31.82 
-58.54 
-210.75 


86.55 
104.20 
51.31 
97.89 
-80.71 
-111.25 
-108.74 
-16.45 


duse 


(KJ mol)‏ له 


-1.7 
-277.4 
-919.94 
-278.7 
-244.8 


147.70 
-466.85 
-601.70 

-1095.8 
-524.3 


61.32 
-90.83 
-265.22 


90.25 
82.05 
33.18 
9.16 
-174.10 
-207.36 
-205.0 
-46.11 


(سیسه) لیڈ 
Pb(s)‏ 
Pb^'(aq)‏ 
PbO,(s)‏ 
PbSO,(s)‏ 
PbBr,(s)‏ 
PbBr,(aq)‏ 


Mg(s) 
Mg(g) 
Mg” (aq) 
MgO(s) 
MgCoO.,(s) 





MgBr,(s) 


(a Wy) 


(باره) م ركرى 
Hg(1)‏ 

Hg(g) 
HgO(s) 
Hg,Cl,(s) 


نائتروجن 
N,(g)‏ 
NO(g)‏ 
N,O(g)‏ 
NO,(g)‏ 
N,O,(g)‏ 
HNO,(1)‏ 





HNO,(aq) 
NO; (aq) 
NH,(g) 


m 


S°/(J K^ mol?) 


111.3 
113.4 
238.97 
121.21 
151.08 
94.6 
186.2 


205.14 
238.93 
-10.75 


41.09 
279.98 
210.23 
228.86 


217.18 
311.78 
364.6 


64.18 
160.34 
102.5 

78.9 

91.6 

66.57 


تقیل یس توق 


A,G°/ (KJ mol") 


-26.50 
-79.31 
328.1 
149.34 
-183.87 
-202.87 
-88.75 


163.2 
-157.24 


24.44 
13.4 
-2697.0 


-1018.7 
-272.3 
-267.8 
-305.0 


60.59 
-283.27 
-379.08 
-440.50 
-537.75 


TI 


A,H°/ (KJ mol) 


-80.29 
-132.51 
-114.2 

294.1 

50.63 
-365.56 
-314.43 
-295.31 


142.7 
-229.99 


58.91 
5.4 


-2984.0 


-964.8 
1266.9 
1277.4 
-319.7 
-287.0 
-374.9 


89.24 
-252.38 
-424.76 
-482.37 
-567.27 
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NH,(aq) 
NH; (aq) 
NH,OH(s) 
HN.(g) 
N,H,(1) 
NH,NO,(s) 
NH,CI(s) 
NH,CIO,(s) 





آکسیجن 
O,(g)‏ 
O,(g)‏ 
OH-(aq)‏ 


فاسفورس 
P(s), 42‏ 
P,(g)‏ 
PH,(g)‏ 
P,O,,(s)‏ 
H,PO,(aq)‏ 
H,PO,(1)‏ 
H,PO,(aq)‏ 
PCL(1)‏ 
۲9,8 
PCl.(g)‏ 


پوٹاشیم 
K(s)‏ 

K(g) 
K'(aq) 
KOH(s) 
KOH(aq) 
KF(s) 


262 


m 
S?^/(J K^ mol?) 


82.59 

95.90 
106.32 
143.1 
151.0 
105 
190.4 


18.83 
41.84 


42.55 

72.68 
121.3 
107.1 
155.2 

96.2 
129.3 
115.5 
184.1 
140.92 


51.21 
153.71 
59.0 
64.46 
48.1 
72.13 


تقي ل ىكس توق 


AG^/ (KJ mol) 


-409.14 
-380.66 
-324.89 
-296.25 
-303.09 
-364.0 

-480.7 


-856.64 


개 
-11.20 
-96.90 
-26.86 

-109.79 
-54.12 
-66.19 

25.52 

-33.41 


76.76 
-261.91 
-379.49 
-419.15 
-384.14 


quaft 


AJT?^/ (KJ mol) 


-436.75 
-393.80 
-327.90 
-397.73 
-432.75 
-380.7 

-471.5 


-910.94 


105.58 
-31.05 
-100.37 
-15.98 
-127.07 
-61.58 
-61.84 
50.38 
-124.39 


107.32 
-240.12 
-425.61 
-470.11 
-411.15 


پوٹاشیم 
KCl(s)‏ 
KBr(s)‏ 
KI(s)‏ 
KC1O,(s)‏ 
KCIO,(s)‏ 
K,S(s)‏ 
K,S(aq)‏ 


سلیکان 


Si(s) 
SiO,(s,a) 


چاندی 
Ag(s)‏ 

Ag’ (aq) 
Ag,O(s) 
AgBr(s) 
AgBr(aq) 
AgCl(s) 
AgCl(aq) 
Agl(s) 
Agl(aq) 
AgNO,(s) 


سودیم 
Na(s)‏ 
Na(g)‏ 
Na'(aq)‏ 
NaOH(s)‏ 
NaOH(aq)‏ 





NaCl(s) 


m 


S?^/(J K^? mol?) 


115.5 
86.82 
98.53 

102.1 

136.0 


31.80 
32.6 
-14.6 
248.22 
256.76 
156.90 
20.1 
20.1 
205.79 
121 
291.82 


51.55 
44.14 
56.5 
52.3 


41.63 
-112.1 

43.64 

160.93 


TE 


AG?/ (KJ mol") 


-393.1 
-348.98 
-286.06 
-851.9 
1047.7 


0.1 

85.8 
-300.19 
-37 1.06 
-690.00 
-744.53 
-744.53 
-33.56 
-27.83 

-1105.3 


0.13 
-256.9 
-519.6 


0 
-147.06 
-318.30 

+95.14 


duse 


A,H°/ (KJ mol) 


-407.3 
-361.06 
-287.78 
-947.7 
1130.9 


0.33 
33.1 
-296.83 
-395.72 
-813.99 
-909.27 
-909.27 
-20.63 
-39.7 


-1209 


-2.09 
-285.8 
-580.7 


0 
-153.89 
-348.28 
+130.73 
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NaCl(aq) 
NaBr(s) 
Nal(s) 
NaHCoO,(s) 





Na,CO,(s) 


(كندهك) سلفر 
روک S(s),‏ 
S(s), Lbs‏ 
S^ (aq)‏ 
SO,(g)‏ 
SO,(g)‏ 
H,SO,()‏ 
H,SO,(ag)‏ 
SO? (aq)‏ 
H,S(g)‏ 
H,S(aq)‏ 
SF,(g)‏ 


b 


c 

Sn(s), 4 
Sn(s), 
SnO(s) 
SnO,(s) 


زنك 
Zn(s)‏ 
Zn” (aq)‏ 
ZnO(s)‏ 
Zn(g)‏ 


لول می اففراد ىآ ينو ں کی اير الى معلو مره کے لیے يإلى يبل +11 GAIT‏ نی نکیا جانا اود AL‏ دوس ینونک Via ASAI‏ 
MAE mot eue ded rts‏ کے ماب ےمم ہے۔ 


va 264 


avy byt 
스 aui ori duse SI تقيي ل یس‎ que 


A,H?/ (kJ mol!) — AH?/ (kJ mol") A,G°/ (kJ mol?) S?/(J K' mol?) 


هائڈر وكاربن 

CH,(g), methane -890 -74.81 -50.72 186.26 
C,H,(g), ethyne (acetylene) -1300 226.73 209.20 200.94 
C,H,(g), ethene(ethylene) -1411 52.26 68.15 219.56 
C,H,(g), ethane -1560 -84.68 -32.82 229.60 
C.H,(g), propene (propylene) -2058 20.42 62.78 266.6 
C4,H,(g), cyclopropane -2091 53.30 104.45 237.4 
C.H,(g), propane -2220 -103.85 -23.49 270.2 
,هام که‎ butane -2878 -126.15 -17.03 310.1 
C.H,,(g), pentane -3537 -146.44 -8.20 349 
C,H,(), benzene -3268 49.0 124.3 173.3 
C,H,(g) -3302 — — — 
C,H,(1), toluene -3910 12.0 113.8 221.0 
C,H,(g) -3953 -— = ER 
C,H,,(l), cyclohexane -3920 -156.4 26.7 204.4 
C.H,,(g), -3953 = = 5 
C,H,,{I), octane -5471 -249.9 6.4 358 
الكوحل اور فینال‎ 

CH,OH(), methanol -726 -238.86 -166.27 126.8 
CH,OH(g) -764 -200.66 -161.96 239.81 
C,H,OH(), ethanol -1368 -277.69 -174.78 160.7 
C,H,OH(g) -1409 -235.10 -168.49 282.70 
C,H,OH(s), phenol -3054 -164.6 -50.42 144.0 
Carboxylic acid 

8100010, formic acid -255 -424.72 -361.35 128.95 
CH,COOH(]), acetic acid -875 -484.5 -389.9 159.8 
CH,COOH (aq) — -485.76 -396.64 86.6 
(COOH),(s), oxalic acid -254 -827.2 -697.9 120 
C,H,COOH(s), benzoic acid -3227 -385.1 -245.3 167.6 


218.77 


160.2 


250.3 


200 


212 


360 


104.60 
191.3 

103.51 
243.41 


-102.53 


-128.12 


-128.86 


-155.4 


-910 


-917 


1545 


-197.33 


149.1 


-373.4 
32.16 


-108.57 


-192.30 


-166.19 


-248.1 


-1268 


-1266 


-2222 


-333.51 
31.6 
-532.9 

722497 


-571 


-1166 


-1192 


-1790 


-2808 


-2810 


-5645 


-632 
-3393 
-969 
-1085 
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Aldehydes and ketones 
HCHO(g), methanal 
(formaldehyde) 
CH,CHO(, ethanal 
(acetaldehyde) 
CH,CHO(g) 
CH,COCH,(I), propanone 
(acetone) 

Sugars 

C,H,,0,(s), glucose 
C,H,,0,(aq) 

C,H,,0,(s), fructose 


C,,H,,0,,(s), sucrose 


Nitrogen compounds 
CO(NH,j),(s), urea 
C,H;NH,(IJ, aniline 
NH,CH,COOH{(s), glycine 
CH,NH,(g), methylamine 
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VII ٹر‎ 


E'/V 


+0.52 
+0.49 
+0.45 
+0.40 
+0.36 
+0.36 
+0.34 
+0.27 
+0.27 
+0.20 
+0.17 
+0.16 
+0.15 
+0.07 
0.00 
0.0 by 
definition 
004 
—0.08 
-0.13 
-0.14 
-0.14 
-0.15 
-0.23 
06 
-0.28 
04 
04 
06 
-0.37 
-0.40 
-0.40 
-0.41 
-0.44 
-0.44 
-0.48 
-0.49 
-0.61 
-0.74 
-0.76 


(continued) 


نكميال تیب س ا 298 پر معیاری P‏ 


Reduction half-reaction 


Cu’ + € —> Cu 

NiOOH + H,O + e 4 Ni(OH), + OH 
Ag, CrO, + 2e جب‎ 2Ag + CroO? 

O, + 2H,O + 46 جب‎ 40H 

ClO, + H,O + 2e — ClO, + 20H 
[Fe(CN),]* + e —> [Fe(CN),]* 
Cu” + 2e —> Cu 

Hg,Cl, + 2e —> 2Hg + 1 

AgCl + e — Ag + Cl 

Bi” + 3e —— Bi 

SO? + 4H* + 26 + H,SO, + H,O 
Cu? 4 —> Cut 

Sn“ + 2e —> Sn” 

AgBr + e — Ag + Br 

Ti^ + e —> Ti” 

2H' + 2e-——> H, 


Fe + 3e —5 Fe 
O, + H,O + 26 —> HO, + OH. 
Pb?' + 26 —> Pb 
In* + e — In 
Sn? + 2e —> Sn 
AgI +e — Ag +I 
Ni” + 26 —> Ni 
Vv + ㅡ > V” 
موم‎ + 26 —> Co 
In* + 3e —> In 
Tl +e — TI 
PbSO, + 2e —> Pb + SOT 
Ti* 4e ہے‎ Ti* 
Cd” + 66 —> Cd 
In” + € ㅡ > In* 
Cr” + € —> Cr” 
Fe” + 2e —> Fe 
In** + 26 —> In* 
S + 26 — S% 
In™ + e —> In” 
U*-e—U* 
Cr” + 3e —> Cr 
Zn? + 2e —> Zn 


E'/V 


+3.0 

+2.87 
+2.07 
+2.05 
+1.98 
+1.81 
+1.78 
+1.69 
+1.67 
+1.63 
+1.61 
+1.60 
+1.51 
+1.51 
+1.40 
+1.36 
+1.33 
+1.24 
+1.23 
+1.23 
11.23 
+1.20 
+1.09 
+0.97 
+0.96 
+0.92 
+0.89 
+0.86 
+0.80 
+0.80 
+0.79 
+0.77 
+0.76 
+0.62 
+0.60 
+0.56 
+0.54 
+0.53 


Reduction half-reaction 


H,XeO, + 2H* + 2e —> XeO, + 3H,O 
F, + 26 —> 2F- 

O, + 2H* + 2e —> O, + H,O 

80:4 2e —> 9807 

Ag*‏ بع + یھ 

Co* + e — Co? 

H,O, + 2H* + 2e —> 0 

Au* + 6 —o Au 

Pb“ + 2e —— Pb** 

211010 + 2H* + 2e — Cl, + 2H,O 
Ce“ + e مب‎ Ce” 

211810 + 2H* + 2e —> Br, + 2H,O 
MnO; + 8H* + 56 —> Mn” + 4H,O 
Mn* + e —> Mn” 

Au* + 3e —> Au 

Cl, + 2 — 1 

Cr,07 + 14H* + 6e ب‎ 2Cr* + 7H,O 
O, + H,O + 2e جب‎ O, + 71 

O, + 4H* + 46 — > 2H,O 

CIO, + 2H* +2e — CIO; + 28,0 
MnO, + 4H* + 2e —> Mn” + 2H,O 
Pt” + 2e —— Pt 

Br, + 2e —9 2Br 

Pu“ + e ب-‎ Pu? 

NO; + 4H* + 36 — NO + 28,0 
2Hg?' + 2e —o Hg? 

CIO + H,O + 2e — CI + 20H 
Hg” + 26 —2 Hg 

NO, + 2H* + e —> NO, + H,O 

Ag’ + بع‎ Ag 

Hg?' «2e جب‎ 2Hg 

Fe** + e —> Fe” 

BrO + H,O + 2e —> Br + 20H. 
Hg,SO, +2e جب‎ 2Hg + SOT 
MnO? + 257.0 + 26 —> MnO, + 1 
MnO, + € —> MnO? 

I, + 26 — 2 

I, + 26 —> 3r 


E’/V 


-2.52 
-2.71 
-2.87 
-2.89 
-2.91 
-2.92 
-2.92 
-2.93 
-2.93 
-3.05 


Reduction half-reaction 


La?* + 3€ —> La 
Na* +e — > Na 
Ca” + 26 —> Ca 
Sr?* + 2e —> Sr 
Ba?* + 26 —> Ba 
Ra?* + 27 —> Ra 
Cst + e — Cs 
Rb* + e جم‎ Rb 
K +€ —>K 

Lit + e —> Li 


E’/V 


-0.81 
-0.83 
-0.91 
-1.18 
-1.19 
-1.63 
-1.66 
-1.79 
-2.09 
-2.36 
-2.48 
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Reduction half-reaction 


Cd(OH), + 2e — Cd + 20H” 
2H,O + 2e جل‎ H, + 20H- 
Cr?* + 2e —> Cr 

Mn” + 2e: —> Mn 

V?* + 2e ۷ب‎ 

Ti? + 26 — Ti 

APP* + 3e —> Al 

U?* + 36 —> U 

Sc?* + 36 —> Sc 

Mg” + 2e ب-‎ Mg 

Ce?* + 3e° —> Ce 


